Mean serum IgG levels (mg/l00 ml)
Before
After immunization immunization Normal subjects 937 1,037 Chronic lymphocytic leuksmia 520 496 Lymphocytic lymphoma 700 790 Reticulum cell sarcoma, 530 630 follicularlymphoma, lymphosarcoma account of this work has been given by Pentycross (1968b) . Table 1 shows that immunization produced an increase in PHA responsiveness in normal controls and patients with all types of lymphoproliferative disorder. There was a total (as well as percentage) increase, since the counts were relatively stable during this short period. However, Table 2 shows that, although normal people and patients with lymphoproliferative disorders other than CLL showed an increase in IgG levels after immunization, there was actually some reduction in CLL patients. These tables seem to illustrate that, in CLL at least, the connexion between lymphocyte in vitro unresponsiveness and in vivo immunological deficiency is not a simple direct one. Primary biliary cirrhosis is a rare condition predominantly affecting middle-aged women. It is characterized by chronic cholestasis with an average duration of 6-7 years from onset of symptoms to death. Numerous serological abnormalities have been reported, including elevation of serum IgM (Feizi 1968) and the presence of abnormal antibodiesantiductular antibody, antinuclear factor, rheumatoid factor and the mitochondrial antibody (Walker et al. 1965) . These findings together with the histological appearances have suggested an autoimmune etiology. At present these antibodies cannot be implicated in the pathological processes and are thought to be markers of tissue damage.
In 1965 Rubin et al. reported the presence of granulomas in the portal zones in primary biliary cirrhosis. These have since been shown to be closely related to the bile ducts (Levy et al. 1965) and Popper et al. (1965) have suggested that the granuloma represents a chronic delayed hypersensitivity reaction against bile ductular epithelium or a substance released from the bile duct. This finding of a granulomatous reaction in primary biliary cirrhosis has led us to investigate in vitro lymphocyte transformation and normal mechanisms of delayed hypersensitivity, since it is well known that there may be abrogation of these mechanisms in some granulomatous diseases such as sarcoidosis, Hodgkin's disease and lepromatous leprosy. Some of our results have been reported (Fox et al. 1969 ).
Patients and Methods
The diagnosis of primary biliary cirrhosis was based upon the clinical picture in conjunction with the histological appearances of wedge or needle liver biopsy and the results of the mitochondrial antibody test (Walker et al. 1965) . Where possible each patient was staged histologically (Scheuer 1967 ).
All but one of the patients were female; their ages ranged from 30 to 72 years. The mitochondrial antibody test was positive in all but one of the patients. The duration of symptoms was from 1 to 11 years. The serum bilirubin ranged from 0-5 to 20 mg/100 ml.
Tests were also performed on ward in-patients with no evidence of liver or autoimmune disease, on patients with nonbiliary cirrhosis and on patients with cholestasis from some cause other than primary biliary cirrhosis, including biliary stricture, calculus, neoplasm and drugs.
In vitro lymphocyte transformation in response to phytohoemagglutinin was measured using a modification of the method of McFarland et al. (1966) .
Tuberculin status was assessed in the same patients. The induction of delayed hypersensitivity using the chemical contact sensitizing agent 2, 4 dinitro-1-chlorobenzene (DNCB) was also studied.
Results
In normal individuals the in vitro lymphocyte transformation in response to phytohEemagglutinin is marked, and high counts were foundfrom 500,000 to 3 million counts per minute per million lymphocytes. High counts within the normal range were also found in some of the patients with cholestasis from a cause other than primary biliary cirrhosis. In primary biliary cirrhosis 12 of the 33 patients had normal lymphocyte transformation; the rest were impaired. There was no obvious difference between those patients with primary biliary cirrhosis that had normal transfoimation and those that were impaired. There was no significant correlation between in vitro lymphocyte transformation on the one hand and serum bilirubin, mitochondrial antibody titre and duration of symptoms on the other. There was no absolute correlation between transformation and stage of disease (see Fig 1) There was no correlation between tuberculin status and in vitro lymphocyte transformation, but there was good agreement between DNCB status and transformation. Eighty-three per cent of patients and 91 % of controls had either impaired transformation and negative DNCB or normal transformation and positive DNCB.
Discussion and Conclusions
This study showed that there may be abrogation of normal mechanisms of delayed hypersensitivity in some patients with primary biliary cirrhosis. This depression of delayed hypersensitivity is not thought to be a manifestation of severe illness, as most of these patients were ambulant outpatients leading full and active lives. It seems likely that it develops as a result of the disease process and is not important in the etiology, as patients with early disease are normal and two presymptomatic cases have been shown to have normal in vitro lymphocyte transformation in response to phytohwmagglutinin. We do not know whether this anergy contributes to a patient's ultimate deterioration and death.
